ABsTRAcT There have been controversies over the effect of hypertension in pregnancy on the incidence of lypc I neonatal respiratory distress syndrome or hyaline membrane disease (HMD) . We investigated the relationship between the incidence of HMD and maternal hypertension during pregnancy in 91 infants at 34 week gestation or !es . This retrospective cross sectional study included all IJve born babies between May 1, 1994 and Apri130, 1995 at Dr. Hasan Sadiki.n Gen raJ Hospital, Bandung. Maternal hypertension during pregnancy was diagnosed in 38 mothers of91 infant studied. The incidence of HMD (5%) in the maternal hypertension during pregnancy group was significantly lower than the 62% in the normotensive group (p<O.Ol}. There was a negative correlation between the occurence of HMD and hyperten ·ion dUiing pregnancy. We conclude that the risk of developing HMD in infants born to hypertensive mothers is significantly lower than those born to normotensive mothers. (Paediatr Indones 1998; 38:47-53] 
Introduction
Hyaline membrane disease (HMD) or respiratory distress syndrome (RDS) type I is a major cause of death m the newborn period. HMO occurs after the onset of breathing primarily in premature infants with insufficiency of the pulmonary surfactant; its incidence is inversely related to gestational age. Some maternal conditions such a.s hypertension during pregnancy and certain conditions of intrauterine stress may cause a rise of total glucocorticoid level and increase of surfactant synthesis.
The effect of hypertension in pregnancy on the incidence of HMD remains controversial. A number of studies have supported the widely accepted view that maternal hypertensive disease protects the development of HMD. Some workers have found that maternal hypertension associated with an decrease incidence of HMD, while others reported no such a change. These controversies led us to investigate the association between maternal hypertension and the incidence of HMD in infants less than 34 weeks gestation born in a referral hospital.
Methods
This study was undertaken at the Perinatology Ward, Department of Child Health of Hasan Sadikin Hospital, Bandung. A retrospective analysis was made on the incidence of HMD in babies with 34 weeks gestational age or less at this hospital from May 1, 1994 to April 30, 1995. The total number of infants identified was 101; eight of them were excluded because of incomplete diagnosis, and two because of maternal chronic hypertension, leaving 91 infants available for study. Thirty-eight (42%) were born to mothers with hypertension during pregnancy and the remaining 53 (58%) were born to normotensive mothers.
Information on perinatal factors was obtained from the review of mothers' and infants' medical records. Hypertension was defined as systolic and diastolic blood pressure of> 140/90 mmHg on two occasions of more than six hours apart. Hypertensive disease was defined as acute if the onset of hypertension occurred after 20 weeks gestation and there was a complete resolution by 12 weeks postpartum.
Infant information include the respiratory status especially the presence or absence of respiratory distress. The diagnosis of HMD was established by using clinical (Silverman score), and radiographic criteria. Determination of gestational age was based on simplified Dubowitz and Ballard scores. Statistical analyses were performed by using chi-square test, t-test, and multiple logistic regression model with HMD as dependent variable and perinatal characteristics as independent variables.
Results
Neonatal factors associated with hypertension during pregnancy are shown in Table 1 . There was no significant difference between both groups with respect to maternal age, sex, and mode of delivery. The body weight and length of infants born to hypertensive mothers was higher than that of non-hypertensive ones. We found that hypertension during pregnancy occurred most frequently in the first pregnancy (66%); followed by second (12%), and third pregnancy (10%). Hypertensive mothers delivered more nonasphyxiated infants (67%) {p<0:001). Compared with the normotensive mothers, those with hypertension delivered less infants with RDS (5% vs 63%, p<0.001). Note: n = number of subjects, SO = standard deviation; ROS = respiratory distress syndrome; HMO = hyaline membrane disease; SGA = small for. gestational age; AGA = appropriate for gestational age From the intrauterine growth point of view, we fol.md that most infants of hypertensive mothers were appropriate for gestational age 36 cases (94.7%) while those without hypertension the proportion of SGA was 39 out of 53. The difference of both gropus was statistiacally significant (p <0.001).
Perinatal factors associated with HMD are shown in Table 2 . It shows that male sex, intrauterine growth and mode of delivery were not associated with the incidence of HMD. On the other hand, infants who developed respiratory distress syndrome had significantly lower birth weight, body length and gestational age. Asphyxia, as reflected by low Apgar scores, occurred significantly more often in RDS than in control infants (54.3% vs 5. 7%).
The relationship between maternal hypertension and HMD is shown iil Table 3 . A significantly lower incidence of HMD was found in infants born to mothers with hypertension during pregnancy compared with those born to normotensive mothers. Multivariate analysis using multiple logistic regression model was perlonned to investigate further the association between the confounding effects of birth weight, intrauterine growth, gestational age, presence of asphyxia and mode of delivery (fable 4). After this adjustment, asphyxia and maternal hypertension were still a significant association to the occurrence of HMO.
Discussion
In 1973, Gluck and Kulovich demonstrated that maternal hypertension was associated with an accelerated maturation of the lecithin I sphyngomyeline ratio.
1 This study was followed by supportive clinical studies which showed that respiratory distress was less frequent in premature infants following maternal hypertensive disease in pregnancy_2-s Our study included only infants born with the gestational age of 34 weeks or less because the more mature infants were at a relatively low risk for significant morbidity or mortality from RDS. Physiologically the production of surlactant will increase rapidly after 34 weeks of gestational age.
This study demonstrated that infants of hypertensive mothers had a lower incidence of HMO compared with the infants of normotensive mothers (5% vs 63%). The mechanism responsible for the lower incidence of HMO in infants of hypertensive mothers is not clear. Several investigations suggest that fetal or matemal glucocorticoids may accelerate fetal lung maturation. We were unable to fmd any study on glucocorticoid levels in premature infants born to hypertensive mothers. 9 To sum up, we have shown that HMO was significantly lower in babies of hypertensive mothers both on bivariate and after aqjusting for confounding variables by regression model. Further studies are therefore needed, preferably involving larger number of subjects to clarify the association of hypertensive mothers and the occurrence of RDS in their babies.
